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(C p' ) 2 R u • • • ( 1) 

Cp* ttTSBs*; (2) -CSE^tLSEffi^-C**), 2o£>&Cp' ttR-eiS 




(Cp* ) CpRu • • • (3) 

(id-C, Cp' tt_tSBS; (1) iZj$VZtmffi-?$>*). Cptiv^n^V^yx-jVi 
^^-To ) 

Ru (OCOR) s • • • (4) 

Tv>T& i v> 0 ) 

YRuHn Lm • • • (5) 

Yli~>? n^o^x— /P*, 1, 3 - nA+tyxifl/*, l, 4-v 
^ n^^r-9-v^^;i/^ N l, 3 u*? 9 yxx;^, l. 4 - > * n * ? * v-x.— 

JH£JU±2, 3-v^^;V-l, 3-7*^yxx;i/it^^ L ^iMV 
g£Xt±^T--;v^-C*>«3> ntn~4^Mt**^ m(± 0 ~ 2 Oftftt?* *) > n+m(i 
3XI±4t^^ 0 L7& ? 2o^^,^Ht±|W|-t?t5:vnc^^oT^T*> «tv^ 0 ) 
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W iWMfcjGH rtftfr ifc H 1" 4 <, 
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D R AM (Dynamic Random Access Memory) 

wtfcir 4 net&it* 4 *0>mmm (ond a**^^>*#yimffi^ffm#i: Lxm^h 

hffl<Ojgfi«fct f^>^hn>f^A, PZT» 

[0 0 0 3] 
[0 0 0 4] 

■r-^^ »)^ •? . $ K f± j£Jg| £ iitz)\'7'—*7 A <&^«lfc**# v> M B£ i> £> Z> tz 

iatffl^k, DRAMl±^*^J£1-4^M75 ? *<l>o 
1 ] 11-340435 ^r<km 

M$W\fclR2] S&ffl 2002-16136 7^$R 
3] #H 2002-21211 2^m. 
mWZM4] #^2 002-52363 4 
IWWXWL 5] §12 0 0 2 - 6 9 6 3 9 -5f-&3& 
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i&w*m&: Li -? t-?2> mm] 

[0 0 0 5] 

mm im&:-r & tz *><n>^m 

[0 0 0 6] 

*S&lBfcJ:Sfc*»iBoJifBR«tt> TIE:* (1) , (3) > (4) Xii ( 

(Cp' ) 2 Ru • • • (1) 

(<I£T% Cp' (±Tffi:£ (2) *CiE*^4Ett?-?»*^, 20$>£Cp' (±|BJ— r?*>2 

[0 0 0 7] 
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[0 0 0 81 

(Cp' ) CpRu • • • (3) 

(CviT% Cp' (±±125$; (l) K;felt*fclTO"T?ii»*K Cptiy^o^^yx^i 
«1"o ) 

Ru (OCOR) s • • • (4) 

R tiM 1 1-10 ©tfbXf Ilii h 'J 7 ;v t f ;Ht»l,^o 3 0*4 
Rl±-t^T7& ? |W[— 2 o^ ? |W|— t? 1 o^^ti, iS^li3o^jifjiM5 
TV^T & <fc v> 0 ) 
YRuHnLm • • • (5) 

Y{±->*n^>*S>j^;i/|k, 1, 3 - v * n^-y-^jr. - 1, 4-v 

^D^N^-y-v'jc-;^ 1, 3-v*n**?v'j^;l^ 1, 4 - -> ? n * ^ * yx^ 
>HfcX»±2 f 3 -~>V 1 , 3-^vxx;Ht^t), L t±*;V*'-;u^, 

*Xtt^r--^3fe-eab») x n tt 1 ~ 4 OftffcT?* *K mf± 0 - 2 O 0 , n+m(± 

3Xf±4T*ab^o L7i ? 2o|,|,^i:{i|Bi--p^v>i:^ot^TUv> 0 ) 
[0 0 0 9] 

[0 0 1 01 

*»WOffc#:jR;«|ftft#fl.tt, ±155^ (1) , (3) , (4) Xli (5) T"^£*l£ 0 
±IB?t (1) (3) £*5V>T, Cp' SO'Cpli 7 5 -Etfc* Lfv»* *<Bi:Si# 

±E5S (4) K:fev>T, RtefltSi&l ~ 1 0<n$Hk&m&%:^L h V + 
t-&&^ 0*L<{±^|!ci~8^T;v^;u&Xt±h , J7;i'^n/^;^-e^)i5, $ e> 

±fB5£ (5 ) tC*JV»T. Ytt*>* *Jx.~ 1, 3 - i/9 n^s*-9-v?j^;v 
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n** ^v^^.;v*3l{i2, 3-v^^-l, 3 -7* v^~;i^-e&£7&*. d^«b<^ 
v^n^>* -jx.=.)V^ 1, 3 n^^-tf-v-x-;!^ l, 4-~>^o^s^ 
■9-v*i-;v^Xti2, 3-v*^;V-l, 3 -*T9 vJ--;v^-e&& £ iifi L < > ~> 
^n^>^S?^-;V^Xf±2, 3-v^f-;v-l, 3 --?9 V x--fr%kXlb%> CI h 
\zm- £ Lv^o _hf£5£ (4) tcj3v^-c N L{±*;v^-;v^ ^;v^Xti^x-fl'^-e&& 

[0011] 

_h|B:# (1) , (3) , (4) Xli (5) T»*$^^^^^i^a^ft#*l-<7)9*,^ ±fB5£ 
(l) , (3) Xi* (5) •et^^sft^^ft^Wi L < , (H;-7;v 

;Vf^^A, y^D/^^yXiMf-'JAf f7bF'JK, 2, 3 —S> 1 , 

3 -7^ ^x^jvji/f- 1 ) Af h 7 li K 'J K> •> ^ n > ^ y x- jbji-f - ■) A * Ji' 
jVyt K'J KXf± 2 , 3-y^-f-^-l, 3-^-/x-)W^-WAH-;W>*tK 

[0 0 12] 

(i) *mw<Dfc^%fflmmtt®-z%ik-&Liid, #cv>-e (2) ^^^irtJ^L-C, _t!E 

(i) k&^x, *%woft^mm&ttn<DfrMzw^Ti>^w<o®m%m^z i> 

(DXlite^o 

ZZXi%mx%2>m&t LTii, #!lx.{i\ #7*. y'J3>m 
[0 0 13] 

±IBX@ (1) iz&^x, ^nmm-mUn^^it^Lib^mtLXit, tt£L<l± 
5 0-4 0 Ott^l), £<bK$f li L< l±l 0 0-3 5 0T;T*&So 

±IEI*I (2) K£v>-C. ^^fWSri^L^^Mt LT(±, # £ L < 
ti8 0-5 0 orr^t), 2<bKft£ L<f±l 0 0-4 0 0^^. C Ol&frflfi&Jgti 

#^o<t^ffi)£**t« LT, ±125$; (1) Xt± (3) T-^$ix^»*t^l-*«ffl1-^ 
m&lzii, WkfrMi&mt Ltlil 5 0-4 5 0WfL(, ZhKUt L < 1 8 0- 

4 0 OttifeJo 

#^<^b^ffl&IM*#i: LT, _LfB:£ (4) xm2tiZ>m*$LH-t'2>m&W±> 
?&frffiiMLjg.£ LT{±2 0 0- 5 0 0WiL<> $f>i:}fi L< Ii2 5 0 — 4 5 0 "Ctr 

#k^lfc^5MSJ&g*t#fc LT, ±135$; (5) T~fc£*L*#fW£ffi1-&it^Kl±x 
f&#fl$®Jgt LTf*l 0 0-4 0 0OTJL<> $<bK#f3: L < & 1 5 0-3 5 OtT 

[0 0 14] 
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ItSit & #\ ffirBETX»±*mT"t?**-r & - **# * L < . 15, OOOPa 

[0 0 15] 

10 0 16] 
[0 0 17] 

-6-A« i 

gffIU:2 0 0mLt^l77X3f|;2-y^n/<>'f ^ - l-t>10gttt 
>^xvi0 0gK»)»Uoa*W^ -7 8t;ic^U, h'J7;v*n 

/ftBfc^?- (^Jt=8/l (**Jt) ) K:J:tm»lU 2 - h «; 7;v*npt 
^. ;V _ 2 -i/^n^>-r^- 1 -*-)l>*%tz OK* 7 . 6g> JR^4 2%) 0 

>x>- 1 5 g tj&fo^* S-fr 100 mL$rfi#U 1 

ifriPLfcHfe, 0. l*5fe8H*l 0mL£ 1 R*H*tfT«TLjfco ^Of&^P^lt*. 
Loo3«flBl*^t"CSfii:ilLfc«, ^v>t? 5 0 rtcinlfe U -£-<*>iBJ£fc:33V»-c 1 R#W«# 

SH&ti^^/BI^ 5/ 1 (#«Jt) ) 

«MttU h V 7^^-opt^;U- 1 , 3->7n^^v'xv^ OK* 2. 6 g, W 
6 0%) o 

7;V3*>«|Lfc2 0 0mL77X34 5 Ci<^L^f >7t Ka77>50raL* 
-g-Otfj^J^^h V 7A0. 5g^AU -7 8tU v ±PL^o £dK±WE-e£- 
j&LTv: V 7;W*n^^;w- 1 , 3 - n^?> ^ v*j^> 2 . 5 g &7- h 7 fc. Kn 77 > 
3 0mLK»»tfc»*t lNFM^^TTiaiTLT, $ «b 3 B#H«|^Loogiat 
U HJ7^*O^W^D^^^i ;i ^th'J7A(Ofh7liKn77>i$ 

j£0. 6 2mo 1 /L) 

i*tfcl4gmc, T/ua'>iBMfcLfc5 0 0mL77^3Pfii:fi<^iL^f h5^KD7 
9> 2 0 0raLrt»), -eotftwv^nn (v^ o * ? ? ->*jc~;v) ji/f--)A5g^ 
AU- <fc <rS^U JKflMftfcLfco £ojg«ifc*7/i'=r>«ifc*^-7 8TJfc*frSiu £ 

77>«1 5mL^lWitTiTU: 0 7 8 ICT? 3 BSW*# 

£fi : v» > ex (HJ7;v#a>f;i/>>^n^^^yx^ji/) ;v-r-7 Afc 0 . 2 g*§>fc 0 
[0 0 18] 

mmm^:Ltz2 0 0mLt^l75Xn^|:i, 3 i/ju-jv- 1 
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;H 0 g£ft-<9irx*K MVx^lOOgCiiLfc.IM^ -7 8ric^4ptr, 
1, Z-*J *<f-A>- 2-V-7 )V*U 4 5r/'J*;>2 5 g& Ml^>5 OmLf^Lrf: 
»ffiS:2WFW*^tTSSTU?to -€-0«5«FlW*#tfc«. 2«fB*»tTaai:RLfe, 

/SMfti*- (*6^Jfc=5/l (#«it) ) KJ:»>fl|«U 7^Dy^n^ 
*y^>&#£ 0K*4. lg, IR$4 0%) o 

JR!K *<D*P\Z&mi- h U 0. 5g£*£AU - 7 8 TCfc^iPLfco £-K±fBT-g- 
«U7JV*ny^n^>^^x>2. 1 gtf f7tKn77>3 0 mL 

> ^ y x^;Vf h 7 h 7 l: Kn 7 7 >M (IS 0 . 59mol/L) *#fc 0 

d*Lfcl±BUfc* T;W=T^g^L^5 0 0mL77X3it>|:i<KLf;7 h5t Kn7 
7>2 0 0mL^f), ^|:-7?nn (-> ? u * ? ? ;i/r-7A5g^ 
At. «fc<iS<g-U JBflMKfcLfco iOJB#**T^a'^aEHi-c-7 8"CK?&£PU - 
ZK±&X-&mLtz7)V*ui/?xis<>?if^-)Vj- h U 7i^7 h7t Kn?7>i$ 
1 4mLtl«B#IK*TLft, RlS«£* * * - 7 8 3 B#ITO$U f«t 

v^n^>? ;Vx--7A£0. 4 g#/; 0 

[0 0 19] 
^j£#U3 

T^^g&Lfc 1 0 0mm77^34»th'J 7 ;V * n H=®j 9 . 7 g£i?y-;v 
3 0 mLfc»» U - - kZTWBtikl- b V -7 A 3 . 4 g Stt^P LT, i£t:t 2 B#^«# L 

fee 

— 75> glJOT^^W&L*: 5 0 OmLHP^^nrfJ-e, ttflS^r-- «7 A 3 7fc» 5 
g£p< ?/-;H 0 OmLCiiLto C 0 "CK^ip U ±gE-?W*Lfc h'J7 

# loo 3 B#ra^ttT^?a^ -e#?a l^o 
z.<r>RiBm.%%* l LMI+t^l, d^^^^;v^-7";v*2 o OmLj&UnU 

JBEKT|&3cU h^WnftS^f-^A (R u (OCOCFs) 3) 3. 9gi#fc 

o 

[0 0 2 0] 

7^3'yfit^: 1 0 0mLt7 7 7X3tjJt2 -xf;v^^t>| l 2. 2 g£^* 
/ 3 0 mLKflStf U \zimLiki- b'J7A3. 4 g LT. ISCt 2 

— SlJOT;Urf>gmt^ 5 0 0mL = P7 vX=rcfj-e, ffi^X- * A 3 TMfi^ 5 
g*^^7-;H0 0mU:^)SLfeo OTJfcfcSPU ±IB"C«» tfc 2 - J. 

Z<DKJ&m&%3* 1 L#M4-4H;IfctK ciit:xf;i/x-f;^2 0 OmUiinU 
0. l»j£«[Bft-C2|gt5fe»-t^"eiSSfpA»*t?2ia«fe#Lfeo f^tx-f^M^I 
BEfcTlfc*U 2 - xf)UA^tv||^fi^ a (Ru (OCOC (C2H5) (CH 2 
) 3 CH 3 ) 3 ) 5. 8 g£#£o 
[0 0 2 1 ] 

7;^>E^Lfc2 0 OmL 7573it(:^f-7A*;wfx^ (R u 3 (CO) 12 
) 2. 1 g ^rlt «9 flSl ») . 2 5Viz&\,*X3 0frfflffiE.Tlz&\,*tz o '=>^Xi&i®iLfzT)U3' 
^fcag/VU flrffifctfc&, &<«a»Lfch/l'.x.:'l OOmLt, 3K«««t^*>^n^ 
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6 0mL&flnx.fco 7;V3'>MT, it«90rKlin&U 4B#W«#Lfc 

SULfc^ 7/^>:£B&Tl?+147;l/5 AfcSLTfllSilL, tfe©7^->3> 
*H0Rtfeo ^v>T% &Jj|&*jEKTIfc*U *v>-ei 3 3 P a, 8 0 Vizis ^X&m L 
. f fe«MB B H t LT y ^ O'O ^ v x^;v h 'J * jwvf - i ^ 0 . 1 5 g# 

* > iJ^^^Wf^^AO. 8 g£jj£^Lfc 5 0 mLtc?#^ L£?t 

«*X*tfco h 9 V-7\zi!m* 5MPaoa^j-Cinx., 1 2 0 *CT 5 B#W^# t^ G 
&##lhflL MfcRfcfc***J&fflL.-*\ RI&fc^*7/i':*>fcJ:*BE&fcTJRi)ffl 
Lfco M«EEKTI&:£U tttt^U^/^*^ (1^=1/2 0 (# 

«Jfc) ) *Ev>TBi|ti&*:ffv», y^n^V^vx^V^f-f At b?K K'J K0. 3 

g *f»fco 

[0 0 2 2] 

6 

7^=r^fiftbfc2 0 0mL77X34 , C^f-^A*^*'-;V (R u 3 (CO) 1 2 
) 2. lg*tt-»)JR«K 2 5t:^i3V^-C3 0$H8«JETfc:J3V*7fco *v»"Cft»tfc7^d' 
>*SAL. fEt Lfcft. A<*E*L*:h>UJ.> 1 0 OmLt, &§«|RL.fc2, 3- 
3-7^yxy3 0mL^Dx/; o T /I/ =T > *iftT\ *ifc*9 0 ICfcJll&k 
SRJRLx 4i»Lfco 'WM, J: Xf 2 , 3-SMf-;V-l, 3-7 

7/u5^*?Afc»L.Ti|#»U ffeW77?y3>WU. -£ fcfcEEKT 
i*U Wl3 3Pa, 8 OViz^X^-mL, t LX 2 , 3-v^ 

f->U— 1, 3 - 7"^ yxa;i/ > 'J ^;V^;WVf x^ A ^ 0 . 1 3 g#£o 
%L^X, T)V=f>mMLtz 1 0 OmLt- h 9 V-7^\Z, ±MxmWLtz2, 3-v 
3 -7*^y'xx »; # ^sKx^WV-r— ? A 0. 8 g £ b )Vzcy 5 0 mLtw 

•mMLtzmm* xtitio \s-?\z7)m% sMPaojEft-ciox.. 1 2 o°c-e5utpg 
mizxwotoLtzo mm^mmizx^L. &\t*T^>/^**t->®&&f& m^-it= 

1/2 0 mmit) ) ^|v>tSMi*ffv\ 2, 3-v^^;w-l, 3 

[0 0 2 3] 

&TF0>&MW\z.ts\,*x, Jt^{i^7 , V^tt»$tS^L«J^s TRT-8 0/ 

r g - 8 0 j izx vmfcLtio mmRvwmmte ? << ] ) y 7^nmmxMx^mmm. 

IS TX' Pert MRDJ Ci IJill^Lfco ttz, iSlf-7'Sl± J I S K-5 
4 0 0 KmMLXftifZo 
[0 0 2 4] 

5£*1W*tRJ6»l*3»^ -ft-*«ncr»«>ttfci;x (b'J7^tn^f>Vy^n^> 

o *»T-ca©aM»rtK:5d!£tt*f- bM#M^e>M^^*2 5 0mL/mi n^^fi: 
3 O^iJlELfco * ajRfi'fr*'^ (**#«3 v o 1 %) & 3 

OmL/m i nOlft'IL, MK:^I*[&6 7 0 0 P ai:^£U JElSM* 3 0 Oti: 

*p^u/io #- 5 * h^^tx mmzE&miuzMffimw&btitzo 

Mf^^fALtMClL, ^fl 0 1. 3 k P a UT*t • fil*»#*'^ 
(7K^3 v 0 1 %) ^50 OmL/m i n OifcfiT'gfi too, J£*d#3|£ 4 0 orfc#» 

£ wJBI<7>$|J¥{i 5 5 0 AX$>vtz Q ^OJIOE S CA*^* h;i/£iM£Lfci:C:;*>, R 
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us d UtiftfcflMISfLafc?-**^ 8 OeVfc 2 8 4 eVteftSSfU IfeOTuSSf tf 

* 4 *Tft-CJfcSttfc«8j£L 2 3/iftcmt*oft, dOROjR«JK*± 1 2 . 
2 g/ cm 3 Tr&o/io 
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HJfcffil 1 K*3V>-*\ i«t Ity 'J n >iiitI^gW:tt^.it (Electro 
nics & Materials tfc*L I©p d b^ ["T h - S i 0 2 J v U -X, S i 0 2 
MJ¥5 0 0A) ^'ffifflL^ti^ife^l tTOicLT|IML> 1*5 4 0 A^I» 

8 OeVt 2 8 4eVK&fl$;M> 4fe*>5n*KS*-*- & tf - ? t±£ < MH£ *L-f * 
2 0^ncmt^^fco ^OMfSlU2. 4g/cm 3 t^o^o 

[0 0 2 6] 
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nWliflt, 3£fc*I*3*l 3 0 0 PaCiffb> JRJ&^S* 2 0 0 "Cfctafcfc Ltz a # 

ISSW*^ t*Ab-C»BEHRL, &v>-e 10 1. 3 k P a ^TtK* • mMWL^if^ 
(7X#3 v o 1 %) £50 OmL/m i nOlitlLoo, RJE&^S* 4 0 0ti:#fi 
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